Sesamin extracted from Vismia baccifera var. dealbata was demonstrated to have cytostatic activity on the cancer cell lines tested, particularly the lung cancer cell line, with an IC 50 of 1 g/L.
Phytochemical studies carried out on several Vismia species have reported a variety of compounds, such as terpenes, lignans, sterols, flavonoids, anthrones and xanthones [5, 6] . Cytotoxic and antitumor activity has been reported previously for vismiones with a tetrahydroanthracene nucleus isolated from different species of Vismia, displaying activity against 9 KB cells in vitro, and M5076 ovarian carcinoma and B16 melanocarcinoma transplanted in vivo in experimental animals (mice) [7] .
In previous investigations compounds such as vismione B, deacetylvismione H and deacetylvismione A, isolated from V. baccifera, have shown activity against human breast, central nervous system, and lung cancer cell lines [8] . Other investigations have also revealed that sesamin and episesamin isolated from different Vismia species are able to produce induction of programmed cell death (apoptosis) against Molt 4B cells [9] and inhibitory effects on DMBA-induced mammary carcinogenesis [10] .
In a previous investigation we reported the antibacterial activity against S. aureus, P. aeruginosa and E. faecalis of the crude extract of V. baccifera var. dealbata, collected from Mérida, Venezuela, and of sesamin, friedelin and vismiaquinone isolated from the extract [11] . In the present investigation, in vitro cytotoxicity of sesamin, isolated from this species, has been evaluated against five different cancer cell lines, displaying statistically significant activity against lung, ovarian, and prostate cancer cell lines.
Sesamin (2 g, mp 107-109ºC) was characterised from IR, UV, 1 H and 13 C NMR spectroscopic and mass spectrometric data. It was also identified by comparison with literature values [12] . Sesamin has been reported previously for V. reichardtiana [13] NPC Natural Product Communications and V. guaramirangae [14] and the structure has been described in detail previously [15] . This study presents for the first time the isolation of sesamin from V. baccifera var. dealbata using a relatively easy method, obtaining 2 g (0.25 % yield) of pure compound.
Cytotoxic evaluation of sesamin extracted from V. baccifera var. dealbata shows a statistically significant cytotoxic activity on the lung cancer cell line NCI-H292 with an IC 50 of 1 g/L compared to non-cytotoxic activity against a normal lung epithelial cell line (Figure 1 A-B) . These results agree with previously reported anti-cancer properties of sesamin extracted from other sources [7] [8] [9] [10] 16] and the protective effect of sesamin on normal neuronal and PC12 cells [10] .
These results indicate that sesamin may be of use as an anti-cancer compound with low toxicity for normal cells. Cytotoxic tests of sesamin against other cancer cell lines tested (ovarian and prostate cells) resulted in higher IC 50 values (Figure 1 C-D) . Sesamin extracted from V. baccifera var. dealbata shows a more modest, but significant reduction in cell viability in comparison with that previously reported for other varieties [17] . The higher cytotoxic activity of this compound for cancer cells as opposed to normal cells is of particular importance and requires further studies.
Experimental

Cells and reagents:
Human small airway epithelial cells immortalized by ectopic expression of telomerase (a gift from Dr Tom K Hei), the ovarian cancer cell line SK-OV-3, prostate cancer cell line PC3, and lung carcinoma cell line NCI-H292 (all from ATCC, Manassas, Virginia, USA) were maintained as frozen stocks. Cells were incubated at 37 o C in 5% CO 2 until approximately 80-90% confluency in DMEM/F12 medium (GIBCO BRL, NY) containing 10% fetal bovine serum (FBS), hydrocortisone (100 μg/mL), insulin (2.5 μg/mL), transferring (2.5 μg/mL), and selenium (2.5 μg/mL) (Sigma, St Louis, MO). Sesamin stock solution contained 100 g/L dissolved in DMSO. Concentrations used were 0.05, 0.1, and 1 g/L in media. 
Extraction
and column chromatographic separation: The plant material (2.3 kg), dried and powdered, was extracted by soaking in isopropyl alcohol (8 L) for 3 days at room temperature. After filtration, the extract was concentrated to dryness (800 g) and further fractionated on a column (30 cm x 6 cm) containing silica gel (230-400 mesh). Elution was initially with n-hexane (450 mL), followed by mixtures of n-hexane-CH 2 Cl 2 1:1 (300 mL), CH 2 Cl 2 (1.5 L), CH 2 Cl 2 -MeOH 1:1 (750 mL), and MeOH (1 L). Fractions (83), each of 100 mL, were collected and examined by TLC. Those fractions observed as a complex mixture of compounds were combined and subjected to further separation on different columns containing silica gel (230-400 mesh). Elution was always with n-hexane, followed by mixtures of n-hexane, CH 2 Cl 2 , and MeOH of increasing polarity. Preparative TLC: The semi-purified fractions obtained from the silica gel columns were purified further by preparative TLC, using oven-dried (100 o C for 30 min) silica gel 60 F 254 (Merck, UK) layers, 500 μm thick, and double development with different proportions of CH 2 Cl 2 -n-hexane-MeOH. One edge of each chromatogram was sprayed with ρ-anisaldehyde reagent and heated at 80 o C for 5 min. to identify the separated compounds. The area of the chromatogram corresponding to each separated band was scraped off, and the compounds it contained were extracted in either CHCl 3 or MeOH. The extract, after filtration, was evaporated to dryness.
Chemical characterization:
Melting points (uncorrected) were determined using a hot stage microscope (Fisher Johns). Infrared spectra (KBr) were measured using a Perkin Elmer 1600 FT-IR spectrometer.
1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were recorded in CDCl 3 , using a Bruker Advance DRX 400 MHz instrument. Chemical shifts were measured in ppm, against a solution of tetramethylsilane as internal standard. MS were recorded using a Hewlett Packard HP, system 5988 A.
MTT assay for cell viability: Assays were performed on 96-well microtiter plates after plating of 7.7 x 10 4 cells/well. Cells were then cultured for 24 h in complete medium before changing to 1% FBScontaining medium with either sesamin at different concentrations (0.05, 0.1 or 1 g/L) or DMSOcontaining medium (solvent control). Cell viability was measured in cells using the colorimetric MTS Assay, CellTiter 96 Aqueous One Solution Cell Proliferation Assay (Promega) as directed in the manufacturer's recommendations. Briefly, 20 μL of MTS reagent was added per well and plates incubated at 37 o C for 2-3 h. Finally, the absorbance of each well was read at 490 nm and 650nm. αOD from these two wavelengths were reported as the corrected viability. Fold changes were calculated with respect to the control as a measure of cell viability.
Statistical analysis:
In all experiments, quadruplicate determinations were used per group. Experiments were performed in duplicate (N=2). Results were evaluated by one-way analysis of variance using the Student-Newman-Keuls procedure for adjustment of multiple pairwise comparisons between treatment groups. Differences with p values < 0.05 were considered statistically significant.
